Titanium-catalyzed enantioselective additions of alkyl groups to aldehydes: mechanistic studies and new concepts in asymmetric catalysis.
The catalytic asymmetric addition of alkyl groups to aldehydes is an important reaction in the enantioselective synthesis of secondary alcohols. This reaction can be catalyzed by zinc- or titanium-based catalysts. While the mechanism of the zinc/amino alcohol catalysts has received significant attention, the titanium-based catalysts have been less studied. This Account summarizes our mechanistic studies with bis(sulfonamide) and BINOL-derived titanium catalysts. It also describes our use of this reaction in the development of new approaches to asymmetric catalysis, including applications of diastereomeric catalysts and optimization of asymmetric catalysts with achiral and meso ligands.